INTRODUCTION
Measurements on dendrochronologically dated tree-rings made it possible to reconstruct the history of the atmospheric 14C/C ratio of the last 8000 years (Nobel Symposium 12; these proceedings). The results proved the existence of 14C variations of different frequencies and amplitudes, a finding of great geophysical importance. A direct or indirect relation between atmospheric 14C levels and climate has been suggested and discussed repeatedly (de Vries, 1958;  Damon, 1968; Suess, 1970) . If such a relation indeed exists, especially pronounced 14C variations can be expected to have occurred during the transition period from Glacial to Postglacial, about 14,000 to 9000 BP. Several years ago, we noticed that 14C dates on peat profiles exhibit irregularities around 10,000 BP, ie, at the boundary between the pollen zones Younger Dryas (the last and vigorous cold phase of the Wurm ice age) and Pre-Boreal. The end of the Late Postglacial and beginning of the Postglacial is often considered to have occurred around 10,000 BP. We, therefore, decided to perform detailed 14C analyses on a peat bog near Wachseldorn (Switzerland) which is known from pollen analysis, to have grown continuously during the whole Late Glacial and Postglacial time. The data are presented below, together with the results of pollen analysis. Furthermore, general environmental conditions during the Younger Dryas cold phase, as inferred, eg, from 180/160 data in lake carbonate sediments, are discussed. Pollen-analytic investigations and 14C studies Keller (1928) was the first to examine the pollen content of two sections of this area. Later, Heeb studied the formation of the raised bogs as well as the vegetational history of this area by means of pollen analysis (Heeb and Welten, 1972) . These studies showed that the raised bog Wachseldorn-Untermoos is especially suited for palynologic research. At the northwestern margin of the remaining peat area, Heeb could take marked by a strong domination of Finns and the appearance of the first warmth-requiring tree species. The extension of Gory ins and of trees of a mixed oak forest marks the transition to the Boreal period (V).
1C analyses
As mentioned above, three peat profiles were taken at Wachseldorn, the first by Heeb, the second by Welten, and the third, "new" profile in November 1978 by Welten and figure 2 because pollen from younger vegetation periods indicates contamination in those horizons. Although no allochthonous pollen was found in the horizons for which 14C data are shown in figure 2 and 3, the lower layers might also be contaminated. This would explain the difference from the former profiles.
The results of all three 14C profiles together strongly suggest that there was a marked 14C anomaly during the Younger Dryas cold phase, ie, between 11,000 and 10,000 BP (conventional 14C years). There are possibly some disturbances in the peat which also may have affected the 14C profiles, eg, irregular peat growth. However, a varying rate of peat growth cannot explain a reversal of the 14C time scale as observed at Wachseldorn.
Further evidence for a 14C anomaly We noticed that for several profiles of lake marl, the sedimentation rate during the Younger Dryas was surprisingly large compared to other time intervals. Lake marl is formed when aquatic plants withdraw CO2 from the lake water and consequently, solid carbonate is precipitated. Unfortunately, no 14C dates exist yet for these profiles (they do not contain enough organic matter). Thus, sedimentation rates must be determined from indirect dating by comparing their pollen diagrams with those of 14C dated peat sections. In a number of 14C dated peat sections in Switzerland (Welten, 1972) the following average 14C ages of pollen zone boundaries were found: 13,300 BP for the boundary Oldest Dryas/B¢lling (Ia/Ib), 11,000 BP for Allerd/Younger Dryas (II/III), 10,300 BP for Younger Dryas/Pre-Boreal (III/IV), and 9100 BP for PreBoreal/Boreal. Based on these dates, the mean (apparent) sedimentation rates in Lake Gerzensee (fig 4) were 3.4cm per 100 years during the first interval (Ib + Ic + II), 8.3cm per 100 years during the Younger Dryas, and 2.5cm per 100 years in the Pre-Boreal phase (IV, 130 to 165cm).
One explanation for this anomaly might be a much higher input of allochthonous sediments during the Younger Dryas because of thinner vegetation cover during this cold phase. Such an increased input is indicated for the Wachseldorn peat bog by a higher percentage of mineral particles (see fig 2) . A significantly higher river input of material during the Younger Dryas should have led to a higher percentage of non-carbonate sediment, as it is observed during the Oldest Dryas (Ia) when productivity, and, therefore, sedimentation of lake marl, was still low.
The nearly constant carbonate content (fig 4) contradicts this view, however. In profile Gerzensee III, carbonate content of the sediment was always more than 80 percent after the beginning of pollen zone Ib (Bulling) including the Younger Dryas. We also observed anomalously high sedimentation rates during the Younger Dryas in other lake marl profiles. The values are given in table 2. Carbonate content was mea-sured also at Chirens, and it also remains constant there over the entire time span Ib to IV. Thus, using the indicated 14C data for the pollen zone boundaries, the sedimentation rate during the Younger Dryas seems to be two to three times higher than in adjacent periods, in at least four different lakes. It is difficult to see why such a systematic fluctuation should occur, since allochthonous sediment input cannot be made responsible. An explanation for variation of the apparent sedimentation rate might be (Stuiver, 1970) yielded some evidence for a fluctuation of the 14C level around 10,000 BP. Further work will be necessary to see if the observed anomaly of sedimentation rates is indeed due to a fluctuating atmospheric 14C/C ratio.
Discussion of environmental conditions during the Younger Dryas period 180/160 variations in precipitation as recorded in lake sediments An empirical relationship exists between 180/160 ratios in meteoric precipitation and temperature. As has been shown by detailed measurements, 180/160 profiles in polar ice reflect the climate history back to the last Interglacial (eg, Dansgaard and others, 1969) . In temperate latitudes, 180/160 variations in precipitation are recorded in authigenic lake carbonates (lake marls or mollusk shells). These carbonates are formed in the lake and therefore reflect oxygen isotopic composition of the lake water at the time of their formation. There is an isotopic fractionation between the water and the precipitated carbonate, so that the 180/160 variations in water and carbonate are not quantitatively the same, but they go in the same direction. A detailed discussion is given by Eicher and Siegenthaler (1976) . Here, we base our findings on the observation that in warmer periods 180/160 ratios are higher than in cooler periods.
Material from the Wachseldorn bog is not suited for such analyses.
Therefore, we will discuss results obtained at a site nearby. In figure 4 , 180/160 ratios measured in profile III of Lake Gerzensee, a small lake still existing today (fig 1) are given, together with the relative carbonate content of the dry sediment. The 1.80/160 ratios are given as deviations (6180) in per mil from the standard PDB. In a previous publication (Eicher and Siegenthaler, 1976; Eicher, Siegenthaler, and Wegmuller, 1980; Eicher, unpub) , In view of the length of the Younger Dryas, only about 700 years according to 14C dating, transitions from warm to cold and vice versa must have occurred within about one century or less, while before and after each transition, the climate was relatively stable. This would remain true even if the 14C age scale were distorted in that period.
The main points of interest, then, in the 8180 results from lake carbonates are 1) the observation that during the Younger Dryas, the climate was markedly different from the adjacent periods (c f also, Moore, 1979) , 2) that onset and end of the Younger Dryas occurred abruptly. At present, we can only try to speculate about the cause of such drastic, rapid environmental changes.
Possible causes of the suggested 1C variation Three causes of variations of the atmospheric 14C/C ratio (Suess, 1970) appear possible: 1) changes in the 14C production rate due to changing geomagnetic field, 2) changes in the 14C production rate due to the modulation of galactic cosmic rays by solar activity, 3) changes in the terrestrial carbon system. During the late Pleistocene, geomagnetic field strength seems to have been generally lower than in the Holocene, leading to higher atmospheric 14C/C ratios and too young 14C dates (Barbetti, 1980) . Barbetti notices that there should be compressions in the 14C time scale from -12,000 to 10,000 BP. Available geomagnetic data are, however, still sparse.
Since 10,000 BP marks the transition from the Glacial to the Postglacial, a connection between suggested 14G variation and climatic change appears probable. For varying solar activity, this connection is evident: it would simultaneously affect 14C production and terrestrial climate. A causal relation could certainly exist between observed climatic fluctua-tions and changes in the global carbon cycle, the third proposed mechanism (see Siegenthaler, Heimann, and Oeschger, 1980 , for a discussion).
Measurements on polar ice cores suggest that atmospheric CO2 concentration was lower during the Glacial than now (Berner, Oeschger, and Stauffer, 1980) . Such a reduction would, for a constant 14C production rate, imply a higher atmospheric 14C/C ratio. Thus, all three suggested causes seem plausible in explaining 14C variation around 10,000 BP. CONCLUSION 14C analyses on peat from the peat bog near Wachseldorn provide evidence that the atmospheric 14C/C ratio fluctuated by several percent around 10,000 14C years BP. This is supported by several profiles of lake marl that exhibit much higher apparent sedimentation rates during the Younger Dryas than during adjacent time periods, if the 14C time scale is used as a basis.
The results presented here must be substantiated by further studies. We plan to make further 14C analyses on other peat profiles, and on profiles of lake marl. The history of atmospheric 14C/C ratio around 10,000 BP is of special interest because that time marks the end of the Late Glacial, the beginning of the Postglacial, and the occurrence of drastic environmental changes.
Finally, this work shows that peat, although not as ideal as tree rings, is suitable for studying the history of atmospheric 14C contents.
